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INTRODUCTION
POLYMORPHISMS for supernumerary segments on the smaller members of the chromosome complement are well known in the Acrididae (White, 1954) .
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The situation in Chorthippus parallelus (Zetterstedt) has been particularly well studied, for all populations of this species which have been sampled to date, both in Britain (John and Hewitt, 1966a; Hewitt and John, 1968) , and in
France (Westerman, 1969) have been found to be regularly polymorphic for terminal heterochromatic segments on the two smallest, M7 and S8, chromosome pairs. In addition, the presence of supernumerary segments plays a positive and causative role in the regulation of chiasma frequency, for in all populations studied the mean cell chiasma frequency is significantly higher in those individuals within the population which possess supernumerary segments. In order to investigate further the role and occurrence of these segments, populations of Gh. parallelui were sampled through Europe during the 1968 meiotic season.
RESULTS AND DISCUSSION
The results of seven of the eight populations sampled are summarised in tables I and 2. In all cases the populations were polymorphic for supernumerary segments on the M7 and S8 chromosomes. These segments are In one sample collected from a roadside meadow at Unterloibi (in Austrian Karynthia), a new polymorphism was encountered. Cytological examination of this population showed that it too was polymorphic for supernumerary segments on the M7 and S8 chromosomes but superimposed on this state some individuals also carried an extra segment on one or both M8 chromosomes (plate I). These segments were distal in location and relatively large, each segment representing an increase of from 30 to 50 per cent, of the material normally present in the M6 (plate I, b-d) and like the standard M6 (BB), the extra segment was heteropycnotic from zygotene to diakinesis. Subsequent meiotic behaviour of these distal extra segments on the M6 chromosome was identical to those on the M7 and S8 bivalents in that they invariably divided equationally at anaphase I and reductionally at anaphase II. Since in this particular population, supernumerary segments may be borne on one or both homologues of the M6, M7 and S8 bivalents, 27 distinct karyotypic classes are theoretically possible. Of these, 11 were observed in the small sample studied (see table 3 ). For the M6 and S8 chromosomes, the observed frequencies of the three karyotypes (BB, BS, SS) are not significantly different from the expectations based on a Hardy-Weinberg distribution (table 4, S8, P = 0.2-0.1; M8 P = 03-0'2). The frequencies (PB) with which the two chromosomes bear an extra segment do however differ markedly (S p = 01875; M0 PB = 0.5625). In contrast, the observed frequencies of the M7 karyotypes do not agree with Hardy-Weinberg expectations (x = 3'9825, P = 0'05-0'02). Although this result is of borderline significance, it none the less conforms with the situation already known in British and other European populations; i.e. there is an excess of the two homokaryotypes (BB and SS). The frequency with which the M7 is observed to carry an extra segment (M7pB) is 0•5625. Previous studies on the role of supernumerary heterochromatic segments in populations of Ch. parallelus have shown that mean cell chiasma frequency is increased when extra heterochromatin is present. The exact mode of increase is not clear however. The pooled data from eight distinct French populations (Westerman, bc. cit.) appear to suggest a dosage effect, whilst in a large sample taken at Ashurst (John and Hewitt, 1969) , a threshold effect would appear to be operating; that is, differences in chiasma frequency between karyotypes result primarily from the addition of one extra segment, others above this making little difference. In order to test the situation in 3 The distribution of karyomorphs and mean cell chi asma frequency of the individuals collected at Unterloibl.
(The designation of Icaryotypic classes is that of Hewitt and John, 1968, A regression analysis of chiasma fr'èquency on segment number was carried out and the result was highly significant (see table 7 and fig. 1 )-the slope (b) of the regression line being 04526. It would thus appear that in our small sample of 23 individuals, a dosage effect is operating in an additive manner, but the numbers of individuals involved are small and the situation needs to be examined in terms of larger samples. If the dosage effect on the continent is a real one it would suggest that while these polymorphisms are old and stable, they are operating in a different manner in different parts of the species range. Moreover, this new European polymorphism described at Unterloibl suggests that the species may contain still further polymorphisms within its range.
3. SUMMARY 1. A new polymorphism for large supernumerary heterochromatic segments on the M6 bivalent of Chorthippus parallelus is described in one population from Austria.
2. Since the M6 polymorphs co-exist with equivalent polymorphisms for the M7 and S chromosomes, 27 possible karyotypic classes exist within the population. Eleven of these were found in a population sample of 24.
3. The presence of extra segments increased mean cell chiasma frequency but had no observable effect on between cell variance. 4. The limited data obtained suggests that the action of these extra segments is cumulative in this population.
